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DEM Analysis

= 2D Visualize - Hillshade, Color(shade), Slope Aspect

N c.‘.
o
"
- ,'
. -l »
N
o
4 -
4

= Analyze - Contour, Profile, Median
LOS, Volume, Zonal Stats, Roughness

m 3D Visualize - Perspective,
Anaglyph GeoWall, Ammatlons
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Supports reading of Ve layers to help build mosaics
Library utilized in dozens of GIS applications

p:/ /www.kyngchaos.com/files/software/unixport/ GDAL_Complete.dmg
his name is Kyng Chaos. Also install the ECW plug-in to support jpeg2000:
http:/ /WWW. kyngchaos.com/software/frameworks

« Windows - install FWTools or OSGeo4W
« Linux - users can request binaries from me or build themselves.
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http://www.kyngchaos.com/files/software/unixport/GDAL_Complete.dmg
http://www.kyngchaos.com/software/frameworks
http://www.kyngchaos.com/software/frameworks

GDAL - utilities (sampling)

= gdalinfo - report information about a file.

= gdal translate - Copy a raster file, with control of
output format, type, size, etc.

= gdalwarp - Warp (project) an image into a new
coordinate system.

= gdal dem - (new) hillshade, color, aspect, slope, rough.
= hsv_merge.py - merge colorized and hillshade.

= gdal contour - Contours from DEM.
=] gdal_rasterize - Rasterize vectors into raster file.
= gdal merge.py - Build a quick image mosaic.
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ranslate -of ENVI -a_nodata -9999 input_geo.tif output.raw

nage information including min/max
-mm input_geo.tif use -stats for mean, std dev

Truncate and translate floating values to unsigned 16bit.

>gdal_translate -of GTiff -a_nodata 0 -ot UInt16 -scale min max 1
(1+max-min) input.cub output_16bit.tif

More: http:/ /tinyurl.com/GDALtips / http:/ /www.gdal.org/gdal utilities.html
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http://tinyurl.com/GDALtips
http://www.gdal.org/gdal_utilities.html

GDAL - Let’s try it

TSiOlkOVSkiy (eventually to be posted on LMMP portal)

ov/pub/pigpen/moon/topo/apollo/ @siS.zip or GIS.zip)

Convert to 32bit tiff
translate -of GTiff input. DEM.cub output.tif

onvert to 32bit ENVI raw
ranslate -of ENVI input_ DEM.cub out.raw

= 4.) To view - convert to 8bit
>gdal_translate -of JPEG -scale input. DEM.cub out.jpg

= 5.) To view quickly - convert to 8bit browse
>gdal_translate -of JPEG -scale -outsize 20% 20% input_DEM.cub out.jpg
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ftp://pdsimage2.wr.usgs.gov/pub/pigpen/moon/topo/apollo/

Jest ENVI (*raw or *.tif)

= For some reason ENVI export doesn’t add in NULL value. So File -
Edit Header in ENVI and add: data ignore val = -3.40282266e+038

81 #1 Scroll (0.01... - O X

@l Header Info:E:\GIS\Moon\3d\DEM_5m_Apollo_pan... X -

File Size: 962,531,591 bytes

Input Header Info From ~ || Edit Alilimiles ~
Samples = Line Band Names...

Default Bands to Load...

Offset |0 = xstz

File Type |TIFF Wavelengths...

Bad Bands List...

Data Type |Floating Poin  FWHM...

Gains...

Map Info...

RPC or RSM Projection Emulation...
Associate DEM File...

Geographic Corners...

Pixel Sizes...

Z-Plot Information...
Reflectance Scale Factor...
Sensor Type...

Default Stretch...

Major / Minor Frame Offsets...
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Nhy GeoTi f GeoJpeg2000 for ENVI

e radius during the Edit Header for map
ange from default Earth to Moon:

wul -
N - not sure 1t 1S workir

o0 lat/lon readout will be wrong
Anyone?

wyway, cellsize is read correct so most
lations will be very close (but they will incur
errors from projection).

@ Iam reporting issues to ITT - we’ll see.
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t_hillshade.tif -z2  (z = exaggeration of 2)

Jut out_color.tif

rized image and hillshade into a colorshade use: hsv_merge.py:
geo.org/ gdal/trunk/gdal/swig/python/samples/

iles
out_color.tif out_hillshade.tif out_color-hillshade.tif

ing you need a defined mapping. Favorite so far is (rainbow).

0% purple
20% Dblue
40% aqua
60% green
80% yellow
100% red
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http://www.gdal.org/gdaldem.html
http://svn.osgeo.org/gdal/trunk/gdal/swig/python/samples/
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rcMap GIS

= Support pre-built Lunar GIS Projects for Mappers.

*_GlobalMoon_ArcMap92.mxd - ArcMap - Arcinfo =)
File Edit View Bookmarks Insert Selection Tools Window PLTS Help
FEHE 5 BBX |0 & 1335 MrE =y Animation ~ | &5 | ¥ || KML~ || HawthsTooks ~ {2
| Spatial nalyst + | Layer: [Graviy_70degGLGM-2_Fr.~] /B I 7 ' Layer [® Gravity_70deqeiom2.w] B 3> £ 2 21~ | @ @ |
‘xfooIsPro' E‘] 7' i JEY) &V‘Ed'rtol'r" <

S¥=11 unarGlobalGIS_Geographic_clon0_Jun08
+ [0 Graticule 30x30 (map-a-planet hotlink)
-1 0 Nomenclature_Moon_Sept2008
[
= M Apolio Sites

w

+ O Luna Sites
# O XYNIR_Spectra_Index (hotlink)
O Geologic Maps
Apollo Footprints Aug08
+ O Apolio 15 (LPI hotlink)
# O Apolo 16 (LPI hotiink)
+ O Apolio 17 (LPI hotiink)
# [0 ULCN2005 Control Points
Image Bases
+ O Clementine Derived (not ULCN2005 controlled)
O Gravity_70degGLGM-2_FrAGr_mgal (not ULCN2005 controlk
# O Prospector Group (not ULCN2005 controlled)
O LAC_scan_mosaic_dd0.jp2 (not ULCN2005 controlled)
ULCN2005_lpo Topography
Value
™ High : 7939

KA WK
K¥ Ax

Apollo 15,
Ko S
Apolio 12Apollo 14 ollo 16
K —*— Apolio 11

Apo ll’o17

AuiwpheZeramite3

-
-

173°24'9.385"W 155°9'39.765"N
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ftp://pdsimage2.wr.usgs.gov/pub/pigpen/moon/Global_GIS_Lunar/

ArcMap DEM Tricks

= For viewing only - Use “Calculate Statistics”
tool to add DEMs into ArcMap the first time.

Note 10x10 (faster) and -3.40282266e+038

=@ Data M t Tools . o
@ Data Management Tool * Calculate Statistics

+-§ Data Comparison

+-§ Database
Input Raster Dataset
+-& Disconnected Editing E Ignore Values

+ @ Distributed Geodatabase | E:\GIS\Moon'3d\ISIS\T siolkovskiy_DEM_5m_out.tif = {Dptionall

+- & Domains Mumber of Columns to Skip (optional)

+ Feature Class :
bt | 10 The pixel values that are
+-& Features

+ & Fields Number of Rows to Skip (optional) not to be included in the
+ & Fie Geodatabase | 10 statistics calculation. The
+ & General Ignore Values (optional) default is no value or the
+-§ Generalization | -3.40282266e+038 last ignore values used.
+ 8 Indexes
+ 8 Joins
+ 8 Layers and Table Views
+ 8 Projections and Transformations
- & Raster
+ & Raster Catalog
+ & Raster Dataset
+ & Raster Processing
- & Raster Properties
# Add Colormap
2 Batch Buid Pyramids
£ Batch Calculate Statistics
# Buid Pyramids
/* Buid Raster Attrbute Table Cancel Environments... << Hide Help Tool Help |

el Caicuiate Statistics
February 09, 2010




ArcMap DEM Tricks

E-Foranalysis (appears to be optional now) - Use
USGS Image Toolbox - “Convert 32bit
NODATA" to add DEMs into ArcMap the first
time. Creates new file with NoData defined.

Download ToolBox from:

r

-3 L_ISGS_Image_Tc»cnIbcn-:_u 1.5 +« Convert 32bit NODATA (sa) A E
‘2 Batch Project Raster
2 Batch Project Raster in Directory
£ Batch Set Image Projection from PRJ
2 Batch Set Image to 8bit
2 Batch Set Nul to Number
2 Batch Set to Null 16bit

Input 32 bit raster
E:\GIS'\Moon'3d\ISIS\T siolkovskiy_DEM_Sm_out.tif

Expression (optional)

‘& Batch Set to Null 32bit

Output raster
2 Batch Set to Null 8bit

2 Batch Unsigned to Signed 16bit
o= Convert 16 ert NODATA (sa)

0 Convert 326 NODATA (52)
== Convert 8bit NODATA (sa)

2 ShadelT4 (4 directional shade)

E:\GIS'\Moon'\3d\ISIS\Tsiolk_for_arcmap.tif

QK | Cancel Environments...
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http://tinyurl.com/ImageToolBox

ArcMap DEM Tips

@ Under 3D or Spatial Analyst, compute hillshade, set
DEM to 50% transparent and std dev 2 stretch.

% Untitled - ArcMap - Arcinfo = 0 &
File Edit View Bookmarks Insert Selection Tools Window PLTS Help
DEE&G 2@ | » & L&D W Animation ~ | @i | ¥ || KML~ || HawthsTooks ~ [’}
Spatial Analyst v | Layer. [W 2 B RPN ‘ @

XTools Pro v | i

= £ Layers
= Tsiolkovskiy DEM_5m_out|
Value
™ High : 2553.67

™ Low: -1525.22

Hilshade of Tsiolkovskiy_DEM_5m_out
Value
High : 254

Low: 0

Display | Source | Selection

+-&§ Data Interoperabiity Tools
=& Data Management Tools
+ &y Data Comparison
+ & Database
# & Disconnected Editing
+ & Distributed Geodatabase
+ & Domains
+ & Feature Class
+ & Features
+ & Fields
+ & Fie Geodatabase
+ & General
+ & Generalization
+ & Indexes
Favorites | Index | Search | Results

Drawing > R

21684.167 -643006.111 Unknown Units

February 09, 2010
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rcMap Tips

@ Data Frame - Coordinate System

= Some GeoTiffs may not know their projection but you can set the
projection in the data frame. Define new or set from ortho Jpeg2000.

rData Frame Properties ? LZJ Open “LayerS” and SeleCt Ortho
Annotation Groups | ExtentRectangles | Frame | SizesndPTsin‘o” | ProductLibrary I Select modlfy tO Check parameters

General | Data Frame Coordinate System | lllumination Grids | Map Cache

Current coordinate system: ¥l

Projected Coordinate System Properties
ser_Defined_Equidistant_Cylindrical Clear
a arree

central_meridian: 1
latitude_of_origin: 0
Linear Unit: Meter

fl

= -

General |

Name: User_Defined_Equidistant_Cylindrical
Projection

Name: Plate_Carree

GCS_User_Defined
Datum: D_unknown
0.000000000000000000
0.000000000000000000

180.000000000000000000

Select a coordinate system: 0.000000000000000000

Modify...
Import...

New

Linear Unit

MName:

Meters per unit

Add To Favorites

stz

Name: GC
Angular Uni

Prime Meridian
Datum: D_unknown
Spheroid: Unknown

February 09, 2010



ArcMap 10 News

= At ArcMap version 10 (summer 2010), ESRI
switched their raster engine to GDAL. This
means:

= Direct support for most PDS and ISIS2/3 map
projected files (8, 16, 32bits)

= Direct support for NoData
= Direct support for “most” embedded projections

= Because STK and ENVI EX can use ArcMap’s
engine they may also have direct support.

February 09, 2010 16



ArcMap Profile Tips

= Under 3D toolbar (set 1. DEM, 2. select “interpolate line”, 3. profile)

= Untitled - ArcMap - Arcinfo =l

File Edit View Bookmarks Insert Selection Tools Window PLTS Help
DEE& &§ BB X v + | & ® 0O 5
Spatial Analyst ¥ | Layer. | Ts_for_arcmap ¥ 8 -

XTools Pro v | - B 6 &; | | Editor ~

=1 £ Layers
s
Value
™7 High : 2554.32

™ Low:-1525.73
= Tsiolkovskiy_dra_5m_o.jp2
Value
High : 255

SIS, ...)

Low: 0

Display Source | Selection | Catalog

+- @ Tracking Analyst Tools
+- @ USGS EGIS Tools
=& USGS_Image_Toolbox_v1_5
2 Batch Project Raster
2 Batch Project Raster in Directory
Batch Set Image Projection from PRJ
Batch Set Image to 8bit
Batch Set Null to Number
Batch Set to Null 16bit
Batch Set to Null 32bit
Batch Set to Null 8bit
Batch Unsigned to Signed 16bit
¥= Convert 16bit NODATA (sa)
3
%= Convert 8bit NODATA (sa)
2 ShadelT4 (4 directional shade)

Favorites | Index | Search | Results

Drawing> k ) & | 0 7 A ~ (< | & 1 [ | B W= 100% G 17

|-1590762.176 -548324.214 Unknown Units


ftp://pdsimage2.wr.usgs.gov/pub/pigpen/mars/tutorials/profiling_apps/
ftp://pdsimage2.wr.usgs.gov/pub/pigpen/mars/tutorials/profiling_apps/
ftp://pdsimage2.wr.usgs.gov/pub/pigpen/mars/tutorials/profiling_apps/

ArcScene 3D Tips

1. Start ArcScene (Window’s startbar)
2. add ortho image or hillshade
3. right click properties image, click “Base Heights” tab

2. Check “obtain heights for layer ...”, click browse folder and select
DEM file. '@ Untitled - ArcScene - Arcinfo ER

File Edit View Bookmarks Selection Tools Window Help

DEES& B EQALEPIOF N (- QO0QQQX NPT RNOMN S

3D Analyst ¥ | Layer: (4 Tsiokovskiy_dra_Sm_o~| #2 3+ Animation v | & | u

Scene layers
= Tsiolkovskiy_dra_5m_o.jp2
Value
High : 255

I Low: 0

18
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ArcScene 3D Tips

Optimize view quality (requires good 3D video card)

1. Under “Base Heights” tab, select “Raster Resolution...” button
and bump up number of DEM pixels used.

=  1000x1000 rows, columns is a good value to start with

2. Under layer’s “Rendering” tab slowly bump up “Quality
enhancement for raster images” slider

s )

Raster Surface Resolution

X

b

This dialog is used to specify an approximate
maximum resolution for the base surface.

Base Surface Original surface

Cellsize X
Cellsize Y

Fows: 1676

Columns: 1434 4347

0
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ArcScene 3D Tips

View 3D scene in. Set under View - View Settings...
1. Anaglyph mode
2. “Free” (GeoWall) mode (3D Stereo Screen or 2 projectors)

e
&t Untitled - ArcScene - Arcinfo )3

View Settings

E ? d~@CQGRAETOD

Animation ¥ | & | ¥

Applies to: Main Viewer

Positions

Observer Target

X: |-1553038.32 X: |-1558358.32
Y: | -560188.27 Y: |-594563.46
Z: | 8338.34 Z: |-7210.20

Distance to target: 38101.36 Apply

Viewing characteristics

Projection: Roll angle and pitch:
(" Perspective

(" Orthographic (2D view)

Viewfield angle: |55 E]

Stereo view preferences

Method: Red/Blue Anaglyph L]

Eye separation Parallax
2.0 0
t p—’

| Reverse left and right views

Display | Source

Show Camera and View settings

February 09, 2010 20
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\rcScene 3D Tips

ations, using very simple toolbar,
w size to 720x480 or smaller

More: http:/tinyurl.com/3DAnalyst

February 09, 2010
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http://tinyurl.com/3DAnalyst

rcGlobe 3D Tips

ry good for close viewing (layered wall)
rcGlobe also support multiple layer

ers must have correct projection set
est to have global DEM as an under layer (LOLA)

7 a WGS84 radius is supported so be careful when
reporting exaggeration.

More: http://tinyurl.com/3DAnalyst

February 09, 2010
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http://tinyurl.com/3DAnalyst

rcGlobe 3D Tips
w——"" p—

i

= T NN,

LSS IS -3393.89

*ArcMap Explorer
*NASA WorldWind
*ERDAS Titan ‘
*Google Earth — convert images only to superoverlays using gdal2tiles, maptiler, Ames
Stereo Pipeline. GE has no DEM support — must use available topography 23




Alternatives

* Global Mapper (Windows only) Cheap but powerful desktop
GIS with planetary support. Elevation and large image support.

4

| & Global Mapper v10.02 - REGISTERED = |3 %

slolelEu| alajo] alolslefa e 4 Fewr— IEa o)

M Path Profile/Line of Sight
File Options Calculate

From Pos: -85.1362385823, -26.60895392To Pos: -104.0403577626, -7.2652040668

500 km 1000 km 1500 km 2000 km 2930 km

Line of Sight... Cut-and-Fill Volumes... Help

February 09, 2010 | Left click to add points, right ciick to finish. —-> Height = 3879.968 meters (Lun:/1:57700900 |GEO (WGS84) - ( -104.0403577626, -7.2652040668 ) [7°1 24



Alternatives

* Saga GIS (Linux, Windows) - Free desktop GIS. Uses GDAL so

it can read ISIS, PDS, GeoTiffs, etc. Confusing interface at first but
many functions.

» |01 swee

-5000 -4000 -3000 [ ) | |8 Options
B General
N 02 swee . y A o Name swee
B o1, swee ; % 7 g Show Legend
B 02. Analytical Hillshading

Unit
Z-Factor
No Data -34028226550883045000000(
B Dpisplay
Transparency [%] 50
Interpolation Biinear
Bl Display: Visibility
Show Always
Scale Dependent | 0; 1000
B Display: Color Classification
5 5 Type Graduated Color
FSELLEESEELL00G 2, , ¥ s 5 o syl
EFFEESFFLFTES S, @”\,\\" e =4 g Color M s
B Lookup Table
Table Table (columns: 5, rows:
B Graduated Color
Colors 1 100 colors
Value Range 785.366229; 1172.900552
Mode Linear
Logarithmic Stret 1
Memory
Memory Handling  Normal
Buffer Size MB 39.984619140625
Display: Cell Values
Show
Font Arial, 10pt
Size 15
Decimals 2

M ap = o
Map Scale 1:6185.701087

[2010-01-28/16:54:19] Executing module: Cor
[2010-01-28/16:56:17] Module execution succeeded
[2010-01-28/16:58:13] Close Shapes: Profile [swcc]
[2010-01-28/16:58:22] Close Shapes: Profile [swec]

[2010-01-28/17:01:16] Executing module: Contour Lines from Grid
[2010-01-28/17:02:17] Module exect ded

February 09, 25




Alternatives

* Mirone (Windows, or Mac and Linux if you have Matlab)
— free mash-up GUI which combines GDAL, GMT, and
Matlab. GDA support so direct ISIS and PDS support.

) Subsample from Overview ® 11% ~
File Image Afcs58 Draw Datasets Geophysics Grid Tools Projections Help
Extract Profie L

Measure
. Multi-beam planin

[  Region-Of-Interes

See profiling animation to set NODATA value
ftp://pdsimaqge2.wr.usgs.gov/pub/pigpen/mars/tutorials/profiling apps/
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ftp://pdsimage2.wr.usgs.gov/pub/pigpen/mars/tutorials/profiling_apps/
ftp://pdsimage2.wr.usgs.gov/pub/pigpen/mars/tutorials/profiling_apps/

Alternatives

* Surfer (Windows) - contour, shade, 3D, overlays, vector maps, image
processing. Good at creating figures. Convert to Surfer grid using GDAL.

% Surfer (Demo Version) - [Plot2*] ~sfisiff - -
ql;\ File Edit View Draw Arrange Grid Map Tools Window Help

NEEHdIRRB| & a@|9 o2, | { LjooX [|[TAdNYOOO .|

X: v : 2 h SIS IZIEITERER S

‘ Plotli out_surfer.grd” Plot2*

@~ Right Axis
@ Left Axis
. &+ Top Axis

@+ Right Axis
e Left Axis

[+ Top Axis

[+ Bottom Axis
@7 Shaded Relief Map

Example conversion:
>gdal_translate -of GSBG -outsize 20% 20% Tsiolkovskiy DEM_5m.cub out_surfer.grd |
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Render Alternatives

* Bryce
* Vue

* Terragen

e Blender?

February 09, 2010

Use GDAL to convert to 16bit unsigned PNG

' "W Render View: 640x480 @ 1005
[ & ] Finished rendering: 0:01:24s, 375835 micro-tiangles
Terragen Render (HIRISE)
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